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Literature Review: LCAs for PV Panels 
 
 
 
 
 
 
 
 
 
 
 
 
Energy Source Comparisons 
 
Type of Solar Panels 
(30-yr useful lifespan) 
 
GHG Emissions in 
CO2 Equivalents 
(g CO2-eq. / kWh) 
High-concentration photovoltaic 
systems (HCPV)4 
27  
 
Cadmium telluride photovoltaic 
(CdTe PV)4 
13  
 
Life-cycle GHG emissions for 
standard Si-panels5… 
40 – 55  
 
…and newer thin-film technologies5 25 – 32 
Introduction 
 
Dependency on foreign oil puts the United States economy at 
risk and fuel combustion for transportation in the country 
pours an estimated 1,745 million metric tons of carbon 
dioxide into the air each year, about one-third of total U.S. 
greenhouse gas (GHGs) emissions2. 
 
Introducing plug-in hybrid electric vehicles (PHEVs) and 
electric vehicles (EVs) can potentially reduce dependence on 
foreign oil, and introducing more charge stations can help 
them penetrate the automobile market. Sales for hybrid EVs 
(HEVs) rose steadily during the 2000s, then sharply shrank in 
light of the 2008 economic crisis6. Sales numbers are 
recovering, but 2011 HEV numbers are still below that of 
2007. Providing a wide availability of public charging stations 
for EVs is expected to encourage their market potential, even 
after the sales numbers recover. 
 
Further, life cycle assessment (LCA) shows that drawing 
energy for the charge station from photovoltaic (PV) 
technology is the most effective option. 
 
Project Plan 
 
A multidisciplinary team of researchers and educators at 
Kansas State University is embarking on an effort to develop 
best practices for solar powered charge stations for PHEVs 
and EVs. The plan is for the team to work cooperatively to 
develop triple bottom line systems decision support tools. 
 
Life Cycle Assessment 
The planned LCA component of the research will advance the 
science of integrating environmental, economic and social 
LCA to determine best practices in solving the problem of 
fueling vehicles of the future. The research results will be 
useful for communicating and educating students and 
community members on the different potential impacts related 
to use of PHEVs and EVs. 
 
LCA Component of Research to Date 
 
•Literature review of LCA studies for PV panels 
•Preliminary evaluation of social LCA elements of solar-
powered charge stations 
•LCA of electricity from different fuels (cradle-to-gate) 
Social LCA Thinking 
 
Solar-powered charge stations may provide local social 
benefits for consumers, such as shade and convenience. 
Additionally, a significant increase in solar-powered charge 
stations should promote more EVs in urban areas to replace 
gasoline-powered vehicles. The resulting improvement in air 
quality and subsequent  positive impact on consumer health 
are social benefits that may be evaluated alongside other 
elements outlined in the UNEP/SETAC Social LCA guidelines. 
 
More typical social impacts of worker safety, child labor, fair 
wages, etc. may also be evaluated throughout the life cycle of 
mining raw materials, manufacturing and production of solar 
powered charge stations.  
 
Decision Tree for Best Practices 
 
• To integrate science and engineering, economics, 
psychology, public inputs, and life cycle assessment 
methods for holistic decision-making 
• To achieve electrical grid and mini-grid efficiency, voltage 
stability and reliability in systems as solar power is 
incorporated at greater levels into the national energy mix 
• To advance market penetration of EVs, PHEVs 
• To provide multidisciplinary team research experiences for 
students at Kansas State University 
 
 
Conclusions 
 
Solar-powered charge stations and the electrification of 
transportation reduce GHGs and improve air quality. 
They have the potential to positively impact market 
penetration of EVs. 
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Energy Source 
GHG Emissions in 
CO2 Equivalents 
(g CO2-eq. / kWh) 
Natural Gas7 585 
Coal3 823 – 934 
Wind8, 9, 10 4.6 – 10 
